
Math 53 Discussion Problems Nov 12

1. Find the Jacobian for the following transformations.

(a) x = u+ 2v, y = u− v
(b) x = u2 − v2, y = 2uv

(c) x = r cos θ, y = r sin θ

(d) x = ρ sinφ cos θ, y = ρ sinφ sin θ, z = ρ cosφ

2. Evaluate the integral

∫∫
R

(2x2 − xy − y2)dxdy where R is the region in

the first quadrant bounded by the lines y = −2x+ 4, y = −2x+ 7, y =
x− 2, y = x+ 1, using the transformation u = x− y, v = 2x+ y.

3. Evaluate the integral

∫∫
R

(

√
y

x
+
√
xy)dxdy where R is the region in

the first quadrant bounded by the hyperbolas xy = 1, xy = 9 and the
lines y = x, y = 4x, using the transformation x = u

v
, y = uv with

u > 0, v > 0.

4. Evaluate the integral

∫∫∫
D

(x2y + 3xyz)dxdydz where D is the region

defined by the inequalities 1 ≤ x ≤ 2, 0 ≤ xy ≤ 2, 0 ≤ z ≤ 1, using the
transformation u = x, v = xy, w = 3z.
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